
IV.—THE RELATION BETWEEN ART AND
SCIENCE.

BY P. J. HUGHESDON.

THE estrangement of artists and scientists appears to have
been a feature of ancient civilisation even before the time of
Plato, who by his censure of the poets and by his theory of
art (that is the fine arts, in which sense the term " art " will
here be us^d throughout) as consisting in mere imitation
"thrice removed from the truth" must have caused fresh
bitterness. And in modern times, if there has been less re-
crimination, yet the opinion is very widely prevalent that art
and science are in some sense mutually antagonistic, while
among persons who would repudiate such an opinion there
seems to be little feeling of any need to establish their es-
sential harmony or even to determine their proper co-ordina-
tion. It is of course true that in what, for want of a more
satisfactory term, we may call the ideational, as contrasted
with the practical sphere, art and science represent alternative
and so far mutually exclusive aspects of reality, and habitual
occupation with either aspect may impair the mind's capacity
for appreciating the other. Yet the aspects with which they
are respectively concerned are, the writer would suggest,
primarily and normally parallel, or rather correspondent, and
complementary. This thesis it is now intended to develop
and defend. At a time when education reform on a great
scale is being called for and yet is still debated on' the basis
of the ludicrously inadequate and in part false antithesis of
the classics versus science (the latter usually understood in
the old and bad but, it would seem, not yet discredited sense
in which all knowledge of mind and society is excluded), the
present question has considerable immediate importance,
since, whatever adaptation to tradition, practical requirement,
etc., may be advisable, a satisfactory scheme of education must
at least start from a correct view of the relation between the
various aspects of truth or spheres of knowledge.

It will be best to deal at the outset with the causes through
which the true relations of art and science have to a great
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extent been obscured. But first the defectiveness of the cor-
respondence mnst be admitted. Such defectiveness may be
noted in three points, first the large gaps, the frequent failure
in the correspondence itself—this is a point which will have to
be considered later at some length together with the subsidi-
ary question how far failure is essential, how far a temporary
and waning cultural feature ; secondly, the concrete quality of
artistic modes of presentment, which excludes anything like
a precise delimitation and classification into sociological art,
psychological art, etc.; thirdly, the fact that for most purposes
the arts can be distinguished more satisfactorily according to
the medium used.

But to these real differences must be added others that
are mainly or wholly apparent, that arise from faulty or in-
adequate conceptions either of art or of science. First, there
has Deen no sufficient recognition in the sphere of art of any
distinction answering to the distinction in the sphere of
science between relative science and metaphysics. In art of
course the dividing line is less clear ; yet unless we are pre-
pared to affirm that art never deals with fundamental truths,
that for instance the themes handled in the greater tragedies
of Shakespeare are essentially of a lower order than the great
problems of speculative thought, or, on the other hand, that
art always deals with such truths, a position that would
involve quite as great absurdities, we must admit that art
too, like science, is concerned with reality on both planes of
interpretation.

A second source of error has been the disposition to re-
strict the name " science " to branches of knowledge founded
mainly upon the observation of phenomena (in the strict
sense of that term), in respect of which knowledge the paral-
lelism with art is least apparent and, from causes to be noted
later, to a great extent breaks down. This defective concep-
tion of science has arisen not so much perhaps from the less
rapid advance of the sciences of mind as from the grouping
of these and especially of psychology with metaphysics and
epistemology under the designation " philosophy "—an ar-
rangement, it is true, quite justified as regards certain as-
pects of knowledge—and the consequent exclusion of such
sciences from the scientific series.

Next, a considerable influence must be attributed to the,
as it seems to the writer, unfortunate identification of the
content of art with the beautiful. It is true that by theo-
retical writers the word " beautiful" is largely so used as to
cover all artistic work, whether beautiful in the ordinary
meaning or not, though the unfitness of the word to carry the
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•meaning thus attached to it has led to the suggestion of
various alternatives, the "significant," the "characteristic,"
etc. Here however we are concerned rather with general
than with expert notions, and a nsage that in the latter case
is merely awkward in the former is the fruit of a palpable
•error. It might no doubt be contended that the representa-
tion in art of much that could not be called beautiful in the
ordinary sense does not disprove the view that all art is beauti-
ful, even in that sense ; the work of art, so the argument—up
to a certain point quite valid—might run, that for instance
flhowa us the ugly as ugly is as really beautiful as the work
of science that shows us the erroneous as erroneous is truth-
ful. To make good the conclusion however it would be neces-
sary to prove that in all artistic work there was an implied
reference to beauty as the standard, and such a position could
not be maintained for a moment in respect of great works of
urt. The essential excellence of art really consists in the
presentation or re-presentation (or merely suggestion), quintes-
sential and appraising and always in some sense concrete, of
truth, of the nature of reality. There is certainly in art a
further distinguishable element, that namely of formal excel-
lence. Whether formal excellence should be viewed as
merely subsidiary to the representative element or whether it
has also an independent value as representative or suggestive
•of formal truth in the concrete is a question which must be
considered later ; in either case much in art that at first sight
appears to be formal may well be subtly and nguratively re-
presentative of essential truth.1 As regards the relation be-
tween truth and beauty, to accept without qualification the
proposition "Beauty is truth, truth beauty," might be to
-commit oneself to optimistic monism of an extreme kind;
i t seems more accurate to say that excellence of whatever
sort is in its manifestation always beautiful (even the represen-
tation in art of what is far from excellent in itself may be
beautiful regarded as a manifestation of the artist's insight
into its want of excellence), while conversely beauty is always
a property of manifested excellence.

Then again the relation to phenomena both of art and of
science has been to a great extent misconceived. In his

1 Thia distinction of the formal and the representatiTe elements in art
-moat not be identified with the distinction of style and matter, things
that can only be rightly distinguished in much the same way as low anil
•high numbers.

Throughout this discussion the term " expression " is used for the re-
lation of phenomenal medium to content, "representation " for that of
-art to reality.
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most recent work Mr. Balfour speaks of this matter as fol-
lows :—

" We have a bad habit of saying that science deals with
nothing but phenomena. If by phenomena are meant ap-
pearances, it is to aesthetics rather than to science that, on
the principle of Solomon's judgment, phenomena most pro-
perly belong. To get away from appearances, to read the
physical fact behind its sensuous effect, would be the total
and immediate ruin of beauty both in nature and in the arts
which draw on nature for their material."

Apart from the questionable prominence given to the
" physical fact," such a statement, if it does not actually in-
cline towards the opposite onesidedness to that which it con-
troverts, is at least wanting in precision. All the arts and
not merely those " which draw on nature for their material "
are certainly dependent, though in different ways and de-
grees, upon phenomenal expressiveness or intelligibility, that
is, all make use of media consisting of either perceptive
(phenomenal) or imaginatively reminiscent phantasms of
sight and hearing and in a less degree of reminiscent phan-
tasms of muscular effort, touch, etc., all such phantasms
modelled on natural phenomena either directly and imitatively
or indirectly with an elaboration and amplification for the
most part neither explicitly realised by the artist nor ex-
plicitly interpreted by others. But, this being so, it follows
that " to read the physical fact " or rather the element of
truth, whether merely physical truth or truth of a higher
order, " behind the sensuous effect" but without suppres-
sion of that effect, seems to be an accurate description
of a very great part of aesthetic interpretation and apprecia-
tion. Scientific trnths again, or rather such of these as have
a direct phenomenal reference, are not really dissociated in
thought from phenomena, but are both themselves mentally
pictured as phenomenally manifested—even a truth so far
beyond the reach of sensible experience as radio-activity
makes an appeal to the sensuous imagination—and further
are regarded not simply as truths but as explanatory truths,
are regarded, that is, in relation to their respective " sensuous
effects". All which would appear to indicate that, apart
from constant reference to the phenomenal world, scientific
truth would lose not only most of its interest but perhaps
something also of its intelligibility. No doubt the connexion
of phenomena, actual or reminiscent, with reality is in a
sense closer in art because more particularised ; in science,
on the other hand, it is more generalised and consequently
broader. The question will be taken up again later, but one
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or two points may be noted here. First, in art phenomena
are interpreted, in science they are accounted for (or, to put
it at the least, more highly concrete uniformities are resolved
into fewer, less highly concrete or ultimately quite abstract
uniformities). Next, in the linguistic or " literary " arts, the
representation of reality is dependent in a lesser degree
upon sensuous expression, whether phenomenal or reminis-
cent and entirely phantasmic, that is, part of the effect is
more clearly in those arts strengthened by, rather than
wholly expressed through, the sensuous oesthetic media.
Again, in the higher sciences, psychology and sociology, it is
not primarily phenomena in the most accurate signification,
namely appearances to sense, that are explained, but rather
psychical states and dispositions directly and conduct, in-
dividual or collective, as motived by these. In the last
place, the relation to phenomena differs not only with the
respective arts but also in art and science alike according to
the grade of reality under consideration, whether mere being
or non-living motion or structure or non-conscious or con-
scious or self-conscious life.

But perhaps the most confusing factor of all has been the
view that art is concerned primarily with feeling, science
with thought. Here it must be noted at the outset that
" feeling " is a somewhat loose term with varying application.
In the present connexion it has at least two distinct, though
largely confused meanings, first as equivalent to emotion and
secondly as signifying intuition of the vaguer, "instinctive"
kind, just as the word " to see " is used for clearer and more
certain intuitions.1 The latter meaning, originating in a
psychological analogy—one may further compare the use of
the word "sense" in " sense of honour," etc., of words like
"touch," "tact." "grasp," or again of the French "en-
tendre"—only requires to be indicated and need not detain
UB. As regards the connexion with the emotions, neither art
nor science seems to the writer to have primarily and directly
any such connexion at all. Both are concerned primarily
with thought and both secondarily with emotion. The
truthful presentment of reality is the essence of both, and if
this involves an emotional accompaniment or rather con-
sequence, such an effect, however psychologically necessary,

1 The two meanings are perhaps confused or combined in the stanza of
In Mtmoriam (cuiv.):—

A warmth within the breast would melt
The freesing reason's colder part,
And like a man in wrath the heart

Stood up and anawer'd ' I have felt'.
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is not essential. Thus, to take the case of that art which is
most obviously emotional, it seems to the writer that music
is the expression not so much of emotional moods as of the
attitude of mind behind them. Every emotion or emotional
mood of intrinsic aesthetic worth must have a worthy cause
in the intelligence, and this, as cause, must be the deeper, the
fundamental thing, and therefore the thing that more truly
merits and demands expression. The distinction may be
made clearer through an illustration. In the case of a voice
overheard where the words are either not caught or not
understood, the tone may be up to a point quite unmistak-
ably expressive, and we may say, for example, either that it
is (emotionally) angry or that it is (intellectually) condemna-
tory. In such a case, the emotion may of course be prim-
ary, as when a bad humour, due perhaps to physiological
causeB, presupposes to fault-finding; but the reverse is the
due order. Secondly, science really agrees with art in having
an emotional effect, and differs from it chiefly in the kind of
emotion. The emotions to which art appeals—the creator
(in science, the discoverer) rather than the recipients of his
achievements is here in view—are those that ask to be
vented, relieved, that require articulate and objective ex-
pression for an urgent but inchoate and formless " inspira-
tion," the fruit usually of an accumulation of intuitive ex- .
periencein great part unconsciously registered. The emotions
to which science appeals are rather those that ask to he
satisfied, appeased, the craving to resolve and to understand.
Thus it may be said, if the analogy is not pressed too far,
that art emotionally is catabolic, a feature which may also
be connected with its more obviously productive or creative
character, while science emotionally is anabolic and in its
analytical and to a yet greater extent in its deliberate ex-
perimental methods more obviously receptive; we may
further recall here on the one hand the likening of the art-
impulse to the play-impulse and on the other the use of ex-
pressions like " thirst " and " hunger for knowledge ". From
the distinctions made follows the further difference that
artistic creation is generally a more thrilling experience than
scientific investigation, bat the results of the latter yield a
more constantly present satisfaction. Being thus at once
less intense and more habitual, the emotional appeal of
science has relatively been overlooked. It is not however
intended to assert that this appeal is equally powerful in art
and in science. The difference is real, not merely apparent,
but it is far less than usually supposed ; further, it does not
consist in any necessarily and invariably closer connexion of
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art with aesthetic emotion, but arises chiefly perhaps from
the fact that, as will be noted later, art is but poorly fitted
for handling the truths investigated by experimental science
(and often regarded as the only properly scientific truths);
whence art as a whole has been relatively much more con-
cerned than science as a whole with the greater truths, those
for instance of human nature, and so at present makes a
greater total appeal and probably will always make a greater
average appeal to our minds and therefore to our emotions
as well. And from the same cause, art much more than
science excites emotions that, while natural and human,
really are neither artistic nor scientific, though the effect as
regards such emotions provides in unaesthetic minds the
chief criterion by which artistic worth is judged. We must
distinguish too between the emotional accompaniment of
artistic or scientific activity and the artistic or scientific treat-
ment of an emotion regarded as a theme or a problem ; once
more from the same cause such subjects have a relatively
greater place in art than in science. Lastly, the fact must
not be overlooked that art, owing to its concrete modes of
presentation, has a far greater power of awakening emotions
(unsesthetic and quasi-aesthetic) through association.

The above argument however perhaps does not adequately
meet an objection that has been put to the writer thus:
" Though the apprehension of scientific truth normally yields
pleasure, you can apprehend it without pleasure and do not
consider the absence of pleasure to affect the truth of your
thought, while you cannot aesthetically apprehend unless
the apprehension is pleasant (or, in case of ugliness, dis-
agreeable), so that the pleasure qualifies the object appre-
hended, and in a state of emotional apathy one feels it useless
to read poetry or look at pictures." To this the writer would
be disposed to reply: First, an aesthetically capable mind
harassed by emotional apathy can still to some extent dis-
tinguish good and bad art, in other words can apprehend
aesthetic truth. Secondly, scientific truth apprehended with-
out pleasure is apprehended mainly as dead fact (like purely
empirical discovery); so soon as it is brought into organic
connexion with one's ideas of reality the apprehension is ac-
companied with pleasure. At the same time the objection
holds good in some measure in respect of scientific truths
that are the fruit mainly of observation or experiment, since
such truths always have a certain empirical quality.

To the writer then it appears that art and science provide
complementary and correspondent conceptions of reality. In
both the freely conceiving mind is active ; but the organon
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-of art is intuition or imagination (neither word seems quite
adequate), through which the nexus is divined implicitly in
the context of reality and under the aspect of fitness or har-
mony, that of science is reasoning, through which the nexus
is recognised explicitly and abstractly, under the aspect of
ground or reason. To the likely objection that scientific truth
is often divined or at least conjectured intuitively, that in fact
the most essential mental process in scientific experiment,
namely the framing of hypotheses, is the function of scientific
intuition or imagination, it may be answered : First, in the
large field common to art and science what under one aspect
are scientific truths may under another aspect be perceived
or surmised through aesthetic intuition, or again such truths
may be perceived or surmised through that practical intuition
in which qualities not only of human beings but of objects in
any grade of existence are recognised through their pheno-
menal manifestations ; secondly, genuine intuitions must be
distinguished from those apparent intuitions which perhaps
are really reasonings of a more or less incipient kind—in the
latter case, as the thought develops, its reasoning character
becomes manifest.1 Next, art and science agree in spirit but
differ in form; truth, the nature of reality, prized for its own
sake, would seem to be the essential thing in art and science
alike; the essence of art however lies in individualised re-
presentation, that of science in generalised explanation; in
the one actuality is re-synthetised (primarily) and intensified
through selective redaction of truth; in the other it is
analysed (primarily — such analysis of course involves a
secondary stage of synthesis) and clarified (or at least simpli-
fied) ; in the one knowledge is subtler and more penetrating,
in the other it is better defined and more consciously pos-
seBsed. Again, while over vast tracts we must depend upon
one or other alone, yet the correspondence between their
respective spheres is really closer than generally supposed.
That this is so can be made sufficiently clear if we very briefly
survey the range of art according to the primary classification
of the sciences, remembering that for every scientific truth
there is also an actual or possible metaphysical interpretation,
with general implications and corollaries relating to truths of
other orders or reality in other grades.

First then, corresponding in some measure to the scientific
conceptions of being as such, the postulates of science, namely

1 Apparent intuitions of the kind may certainly give rise to mental
images ; such images, however, are the mere accompaniment* of and aids
to thought and have no imaginative quality in the more ordinary mean-
ing of the term.
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the uniformity of nature and the persistence of energy, and
perhaps in greater measure to the metaphysical conceptions
of being (that is, to ontology in the simpler sense excluding
the ontological or metaphysical interpretation of the sciences),
are certain aesthetic instincts of an indefinite and hardly
analysable character; thus matter in great mass affects us
mysteriously, inspiring us with an instinctive consciousness
or idea—the varying but sometimes considerable subjective
contribution in experiences of the kind should be remembeied
—of what can hardly be called power or life or kinship but
seems dimly analogous to all these, and while such influence
is largely assignable to qualities of motion, structure, life,
consciousness, intelligence, some at least of which are always
present, we may perhaps connect with the mere virtue of ex-
istence the sense both of latent energy and of fundamental
unchangingness, and, behind these again, of qualified " per-
seity" and of dependence upon a sustaining Power—the
actual experience and still more the introspective interpreia-
tion of it varies of course considerably according to the per-
son affocted. Next, aesthetic insight into the nature of
inanimate reality as revealed in physical science is quite
limited; thus the representation of a stone suggests little
more than the quality of strong, inelastic resistance to pres-
sure, in which at the most only some vague notions as to
structure may be contained ; at the same time, inanimate
nature artistically represented in large masses may be so
strongly expressive of material qualities, as weight, rigidity,
etc., or of the action, gradual or.violent, of natural forces,
as even to have scientific, notably geological, interest.1 Ana-
logous too in character is the impressiveness of structural
mass in architectural or engineering erections, especially where
these are on a great scale and the material has been handled
with skill and insight—in these cases there are of course other
expressive qualities, derived from human creative or designing
mind. To the metaphysical view of inanimate nature there
would seem to be a larger correspondence in art. The char-
acter of such intuitions, which are connected chiefly with ideas
of strength and persistence, has already been partly noted.
It may however be observed here that they have a share in
the effectiveness of the primarily formal contrast of inanimate
nature, of lofty mountains for instance, with organic and es-
pecially with human nature in respect of endurance and
transiency, persistence and change, rest and activity. Again,
according to Raskin a very great part of the beauty of nature

1 Bat geology of course ii not • primary science.
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and of artistic representations of nature lies in the typifying
of Divine attributes, and, while the notion of type is probably
rather over-emphasised by that writer, yet apart from some
sense of Divine imaging or workmanship or perhaps of the
indwelling and supporting presence of Divinity, the strength
of the appeal made to us even by inanimate nature in hill,
Bea, sky, light, gloom, etc., is not easy to understand. In
connexion next with biology and zoology it is obvious that
the expression of natural and of animal life has a very great
place in art, and the power of art to bring out typical quality
and character is here strikingly revealed. Further, the re-
lation of the artifitic and scientific aspects of biological and
zoological subjects is sometimes close enough to make poa-
sible a certain amount of mutual influence. Thus the repre-
sentation in painting of some natural feature in plant or
animal may bring home with new force to the scientist the"
underlying causal connexion ; conversely, the exposition in a
scientific work of the precise character of such connexions
may help the artist to a more expressive delineation of his
subject, though the example must t>e distinguished from the
case of illustrations in a scientific work, which usually stand
on the same footing as the accompanying letterpress,
draughtsmanship and language alike being used not as aes-
thetic media but as means of communicating ideas. While
in the artistic representation of natural scenery and of animal
life contemplated in its natural setting there would thus ap-
pear to be many poirts of contact with " natural science," the
interest corresponding to the metaphysical interpretation is
perhaps still preponderant, though it must be remembered
that this may be in great part a transferred interest, resting
on the analogy between aspects of natural and of human
life. As regards psychology the compass of art is very wide,
but its chief themes have been exceptional (usually heightened
and complex) modes of psychical activity or, again, highly
individualised personalities in interaction with a highly
specialised environment, personal and circumstantial, and
this is a field upon which, by reason of perhaps unavoidable
preoccupation in the past with the problems of thought and
knowledge, to the temporary subordination of other psychical
elements, and with the generalities of human nature, psycho-
logical science so far has perhaps hardly ventured. When
we come to sociology the range of art or at least of artistic
achievement shrinks again. The great creations of archi-
tecture, it is true, always embody a social note of unison, and
every art is able to represent aspects and elements of social
truth. Upon the whole, however, there is not outside archi-
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tectore relatively very much art that could be called socio-
logical in the sense of the social interest being obviously
preponderant, in any case, whatever the future range of
sociological art, the creation of fictitious cultures and societies
with a freedom even distantly approaching that of fictitious
personalities in the novel and drama seems impossible On
the other hand, the ease with which social matter of direct
value to scientific sociologists lends itself to artistic handling
in histories and other descriptive writings seems to indicate
that the possible common ground is more extensive here than
in the case of psychology.1 It is however as regards the
truths of psychological and sociological metaphysics that art
and science seem to draw closest together again, whence, for
instance, Dante was able to develop his conception of spiritual
reality with constant reference to the speculations of scholastic
psychology, human and Divine. Again, the correspondence
seems to be clearer throughout in respect of what may per-
haps be called art and science in the second degree, that is,
artistic or scientific commentary, criticism, interpretation, so
that sometimes it may be difficult to say whether such work
is rather artistic or scientific in spirit Yet even here the
correspondence is obscured by the fact that while the art of
art is known as literary and artistic criticism and interpreta-
tion and the science of art as aesthetics, there is no name for
and appears to be no explicit recognition of either the science
of science or the art of science, such art, that is, as should in-
terpret and set forth in the concrete the true meaning and
character of the sciences. The chief work of the science of
science, an expression sometimes but in the writer's opinion
quite wrongly applied to logic, is the determination of the
scope and value and the inter-relations of scientific principles

1 In strictness sociology should hardly perhaps be reckoned as an inde-
pendent science since it is not concerned with a distinct grade of reality,
the " social consciousness " being either merely a convenient expression
for more or less consciously recognised, mutually strengthened, and socially
operative likemindedness, or, if meant literally, a figment, " idol ". Against
this it mart be remembered that in passing from psychology to sociology one
is conscious of an appreciable change in the way of greater objectivity of
view and a larger use of inductive methods.

A brief passing reference may be made here to the controversy whether
history is an art or a science or both. A pure art or a pure science
it is neither since it deals with fact rather than with artistic or scien-
tific truth. In a looser sense it is both ; for it can be handled either on
artistic or on scientific lines according as the purpose is to represent or
to explain ; in the former case it provides material for psychological
and sociological art, in the latter case for psychological and sociological
science. Of course history has • further and independent interest for its
own sake as a record of actuality.

5
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and of the various sciences and branches of sciences, also of
relative science and metaphysics. As regards the art of
science the writer must own that he scarcely knows where
examples may be found. In part this may be due to the
limited range of his information; but in any case the amount
of such art cannot be great. Bacon is perhaps the most con-
spicuous name; among modern writers Ruskin (in relation
chiefly to the social sciences) and Tennyson may perhaps
be safely instanced. The attitude of the writers mentioned
towards particular speculations is censorious in the main
and marred by faulty conceptions ; but all had a real if de-
fective grasp of science.1

As regards now the art-correlation of the formal sciences—
logic and mathematics—it is in the first place obvious that
both sciences are concerned with the truths involved in the
formal, so far as distinguishable from the essential qualities
of reality. Such truths can only be truths of consistency.
The writer's limited knowledge is nowhere more limited
than in respect of mathematics; he would surmise however
that the ideal (whether fully attainable or not) in the case of
pure (or formal) logic and of pure mathematics alike is an
entirely generalised and symbolical treatment of reality.
The difference between the two sciences seems to the writer
to be that the one tends to treat of formal reality as quali-
tatively or rather as connotatively, the other tends to treat
of it as quantitatively or rather as denotatively regarded. The
point that these are tendencies should be noticed ; so far as
in any particular instance of either science the character
attributed to it is only imperfectly realised this must be either
because the method proper to the science is incompletely de-
veloped or because the problem is not one of purely formal
quality. In "mixed" logic and in "mixed" mathematics
the test of formal consistency is extended to principles not in

1 That Baoon wrote science not perhaps, as Harvey said, " like a Lord
Ohanoellor," bat largely with the imaginative outlook of an artist, is a
suggestion perhaps unlikely to obtain genoral acceptance. The point
oannot be judged apart from a survey .of Bacon's works, with which the
writer himself has practically no first-hand acquaintance ; but it may be
urged here that Baoon does not appear to have had any just appreoution
of the scientific work of his age, that his theory of "forms and his
scheme of tabulated records contain no effective contribution to science,
that his scientific anticipations may be explained as instanoes of that
" instinctive " and rather cloudy divination of physical or biological truth
which occasionally results from great artistic insight—his description of
the nature of heat has palpable imaginative quality,—lastly, that his
scientific inflmmoB has been stimulating rather than directly helpful and
is largely attributable to his luminous aphorisms, expressive terminology,
mad range and splendour of vision.
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themselves irresistibly evident through the dilemma that if
some assumed principle is not true then formal consistency
fails, or else, in proofs where verificatibn is necessary—strictly
it is perhaps alwayE necessary for the irresistible proof of
essential principles—that the theory of probabilities is not
vindicated; since however such absence of vindication is
always conceivable even where virtually impossible, proofs
of the latter kind always fall short of formal perfection.1
Between formal science (pure logic and pure mathematics),
as thus viewed, and the formal element in art—probably art
is never purely formal in quality any more than it is for in-
stance purely psychological or either purely relative or purely
absolute—the correspondence must be fairly close. Formal
art would also seem to be concerned with relations from
which essential interdependence is excluded, with such re-
lations however regarded as relations not of implication but
of congruity, both the congruity of similars and also that of
diBsimilars (in other words effective contrast or antithesis, in
which the juxtaposed dissimilars, through mutually bringing
out in each other complementary aspects or qualities, com-
bine to present a single integrated whole). It may further be
suggested that something in the nature of a mathematical ele-
ment is most obvious in decorative art and in architecture,
perhaps also in music, Leibniz's description of which as an
unconscious arithmetic may be recalled, though the reference
perhaps was chiefly to the nerve-stimulus, anticipating later
discoveries. There is also, it must be observed, in both art
and science what may be described as a sub-formal element,
related to psychological and physiological laws of attention,
effort, eta, and entirely subsidiary in value.

The comparison needs to be completed by a reference to
ethics, understood as comprising not merely the ideals of
conduct but those also of will and conscience. Beality may
be viewed either from the point of view of the actual or from
that of the ideal (or right)—what it is desirable should be

1 A recent definition of mathematics—" The science of the logical de-
duction of oonsequenoes from the general principles of all reasoning "—
indicates its olose affinity to logic. The view of logic taken above in-
volves the truth of these three propositions : First, purely logical reason-
ing is essentially hypothetical or rather conjunctive—a typical but quite
simple example would be the following—// A implies B and B exclude*
O then A excludes C; secondly, as the example just given shows, such
reasoning is not accurately presented in the syllogism with its three
terms, always denotative in form and sometimes in meaning, its copula
and its categorical conclusion ; thirdly, logic is concerned immediately
with principles not of thought but of reality, the further matter of the
mind's operative recognition and observation of such lawB belonging
rather to psychology and epistemology.
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actualised. The difference certainly is not merely one of
aspects, though to make it as far as possible such, that is, to
actualise the ideal should be the sovereign aim of human
effort and the problem of all practical morals. Further, each
of these aspects to a very great extent implies the other—in
understanding truly the nature of that which is we also re-
cognise that which should be; hence it is impossible to
handle satisfactorily any of the great truths of human nature
without close, even if entirely implicit reference to the ideal
"When in science the ideal rather than the actual forms the
subject of investigation, the problem is ethical. Similarly
the themes of art may be primarily ethical; of such art the
poetry of Dante is perhaps the best example; in the plays of
Shakespeare on the other hand, even where the theme is some
example of the conflict of right and wrong, there is an in-
tense and ever-present interest in reality merely as such.1

Religion finally, though its place has virtually been indi-
cated, should not be passed over without explicit mention.
For present purposes religion can only be regarded—however
inadequate the conception—as natural theology, which may
be described as the artistic or scientific account and inter-
pretation of the pure Ultimate or the unqualified Absolute,
in scholastic phrase of that which is b o t h e r ae and a se.
Such an interpretation is gained most conspicuously along
two lines of thought, first the ontological, the consideration
of being as such and of its implications, for instance the
principle of sufficient reason or the ontological argument,
secondly the psychological, as when human qualities are
predicated eminenter of the Divine Nature; but perhaps
every branch of knowledge can here be utilised in some way,
directly or indirectly. The relevance of religion to ethics
also need not be emphasised.

1 In some classifications of the sciences ethics figures as the final and
crowning science; at other times it is grouped with logic and esthetics—
a somewhat oddly assorted triad—under the category of normative science.
In the writer's opinion every branch of knowledge dealing with an aspect
of life or existence of whatever grade where there are in any sense actual-
isable ideals has its quasi-ethical and consequently its normative side, and
if this is so, ethics cannot rightly be considered sa independent science,
bat, as concerned primarily and immediately witn the personality and
with the right disposition even more than with the right ends in conduct,
should be treated—whether or not for didactic purposes, at least for those
of classification as a branch of psychology. Further, the insertion of
sociology between psychology and ethics is surely an indefensible arrange-
ment, since a perfect sociological ethics would involve a real social self-
conaciouBness and wilL At the same time in no science do ideals play
a greater part than in sociology, and it is obvious that only in close re-
ference to such social ideals can the personal ideals of ethical psycho-
logy be worked out in their fullest possible content
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The correspondence is, as already said, obviously defective,
and the feature where that defectiveness is most manifest,
the comparative incompetence of art over a large area con-
cerned chiefly with relative truth in the lower grades of
reality, seems to require a brief consideration. For this it
will be best to note first the general relations both of art and
of science to phenomena and to the reality behind pheno-
mena. The function of art as regards phenomena is, first,
like that of practical intuition but in a rather different spirit
(see later), to interpret, to translate these in terms of the
corresponding reality; secondly, in the actual creation of
works of art to embody such interpretations in imitative or
analogous phenomena or through direct, non-phenomenal
appeal to the sensuous memory. The reality however that
phenomena express is almost entirely the higher-grade but
remoter reatity ; in the human face or voice for instance what
phenomena express/primarily and mainly is the remotest, the
psychical reality, that is, states and dispositions of soul, then
the biological or physically vital, while concerning the merely
physical reality investigated in chemistry and physics they are
perhaps totally unsuggestive. The function of art as regards
reality is to set forth recognisable truth, truth to some extent
self-evident when once set forth and not urgently calling for
verification—indeed, strictly understood, verification is im-
possible in art—and this function it fulfils with the aid but
not entirely through the instrumentality of phenomena and
phenomenally derived phantasms.1 The function of science
as regards phenomena is in the physical sciences (physics
and chemistry) to explain them by, in a sense to resolve
them into non-phenomenal factors and processes (in physics
one might say to some extent into sub-material activities),
in the biological sciences to explain them by factors and pro-
cesses that are partly phenomenal or phenomenalisable (as
the biological unit, the cell, with the help of the micros-
cope) and partly non-phenomenal (metabolism for instance
as regards its chemical character), while the connexion
throughout between phenomenal appearances and the non-
phenomenal factors and activities corresponding thereto is in
the main apparently arbitrary.1 The psychical sciences on

1 To prevent this argument from becoming too intricate we most pass
over the distinctions in art generally and in the respective arts indivi-
dually between the functions ful611ed by actually and those fulfilled by
representatively expressive phenomena, also by phenomena and by re-
miniscent phantasms, distinctions requiring careful handling.

' That the impression of arbitrariness may not really be oomplete and
absolute would seem to be involved in the frnitfalness of hypotheses.
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the other hand treat of psychical states and qualities and are
not directly and essentially concerned with phenomena in
the strict Bense. The function of science as regards lower
grades of reality is to reach truths that, because their con-
nexion with phenomena is apparently arbitrary, require to
be established by verification ; as regards higher grades of
reality it is to reach recognisable truth, truth the verification
of which, though sometimes very desirable, is not urgently
required and is seldom practicable. Since the connexion
between phenomena and reality in physical and to a very
great extent in biological science is apparently arbitrary, it is
not clear thus far why science should show to so great an ad-
vantage in comparison with art in dealing with those spheres.
The explanation may be expressed in three propositions.
First, in spheres where phenomena are unexpressive and the
connexion between phenomena and reality is apparently
arbitrary the onJy way to truth is by the verification of
hypotheses. Secondly, it is just those spheres in which veri-
fication can be most largely, easily, and convincingly obtained.
Thirdly, verifying tests can be applied only to explanatory
generalisations of a relative kind, that is, to scientific (non-
metaphysical) hypotheses, because only in these is a suffi-
ciently simple and clear-cut issue obtainable.

There is indeed one important point as regards which it
might be urged that the correspondence clearly fails, and
further in failing there fails to a great extent everywhere;
art, it might be said, stands in a relation to reality altogether
different from that of science; we can speak of it, very in-
accurately, yet not altogether indefensibly, as an imitation
of reality, and the resemblance is at times so close that,
especially in the case of certain lower artistic forms, coloured
wax figures for instance, we may momentarily take the imi-
tation for actual. That art and science are differently
related to reality is of course obvious; but only a difference
that implied a greater nearness to reality of one or the other
would affect the argument. At first it may seem that the
difference is of such a kind in favour of art; yet in the
writer's opinion a little reflexion will show that this is not
really so. Art, which is more individual and particular than
science, comes nearer to reality at individual and particular
points, but not upon the whole. Thus a painted portrait

Bat here the question arises how far hypotheses are suggested by pheno-
mena themselves, bow far by earlier, perhaps chance discoveries or earlier
partly rejected hypotheses. A further point, is how far the explanation
of phenomena, how far knowledge of reality purely as such is the specu-
lators (not the practical) end.
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may be very like the particular face after which it is painted;
but from the typical human face, so far as we can speak of
such a thing, it will probably, as concrete and complex, differ
considerably, even acutely. A scientific principle on the
other hand, as abstract and simple, holds equally of all
individual instances.

But if art and science are to be considered as normally
correspondent in aim and'content, as both equally concerned
with truth and reality, the need arises of explaining the much
earlier development of the former as well as the apparently
far more enduring value of its individual embodiments. As
regards the earlier development of art, this seems attributable
partly to a far smaller dependence upon elaborate instru-
ments beyond the ideas and the resources of early times and
upon data not easily procurable and requiring to be sifted
very carefolly, partly to a more obvious connexion either
with the means of achieving necessary or useful practical
aims, as architecture with building, " literary" art with
language, written or spoken, or else with the skill appro-
priate to such aims, as "literary " art with persuasive power,
or finally with the capacity to afford enjoyment unrelated to
the acquirement or possession of truth, a circumstance that
largely explains the greater part played by imagination than
by reason in primitive cosmological legend, since the uncivil-
ised like the civilised man required diversion and amusement,
and for this must, with social functions less differentiated,
have looked in part to the makers and shapers of myths.

The other point, the contrast between the enduring value
of works of art and the rapid obsolescence of scientific
theories and the books expounding these, or, to put the same
thing in a different light, between the progressiveness of
science and the unprogressiveness of art, is partly connected
with the above, but will be best treated independently of it.
In the first place then, art is not, in the writer's view,
essentially more enduring or less progressive than science,
but it is so both apparently and also, in a sense, accidentally.
To take the latter point first. The truly, as distinct from
the apparently superior progressiveness of science is due
chiefly to the extraneous aid given by verification—in the
same way those sciences are the most progressive where
verification is most practicable. And the cause is obvious;
if the distinction between what is correct and what erroneous
can be swiftly, easily and certainly established, not only is
effort thus directly prompted and stimulated, but much effort
that would otherwise have been unprofitably misapplied can
be guided into the right channels. Next as regards the
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merely apparent difference. The possible analytical prob-
lems of science being fewer than the possible synthetic
themes of art, it follows that work in connexion with the
.former is more " intensive" in character. Yet what is
gained in depth is lost in breadth. In other words, science
advances more through the rehandling of already handled
aspects of truth, art more through the fresh handling of un-
touched aspects. At the same time, the difference must not
be overstated. Many of the greatest works of art have been
in some sense rehandlings of traditional themes, which them-
selves have only gradually taken shape and often are traceable
ultimately to very crude and primitive notions—consider the
enormous development, beginning in the speculations of a
culture hardly removed from savagery, that is discernible
behind the modern, chiefly decorative use of Greek or Roman
mythological figures; there is too a certain amount of re-
handling in much, perhaps in most art; further, a tendency
to restrict artists to traditional themes has operated strongly
during various periods, in some cases of quite extraordinary
artistic vigour. All this, it is true, has not resulted in the
supersession on any great scale of earner artistic work possess-
ing excellence of a high order. But, it should be remem-
bered, identity must always be far less perfect in the case of
artistic themes than in that of scientific problems. Further,
as regards the formative arts, where the tendency mentioned
has shown itself most powerfully, every work of art exists
in a single and unique material embodiment susceptible of
private or public ownership and therefore the supersession
of an earlier masterpiece by one later and more mature is
obviously impossible in the sense in which one theory may
be superseded by another; in the case of sculpture of course
casts can be taken, but, possibly to some extent on senti-
mental grounds, these are not valued in the same way as the
originals. It is also probably much more true of art as a
whole than of science as a whole that particular phases and
types of civilisation offer, while actual, specially favourable
opportunities for the observation of particular aspects or
portions of truth such as particular personal types (thus
one can conceive a twentieth-century Hamlet but hardly a
twentieth-century Falstaff), and obviously work done under
advantageous conditions of the kind will not easily be sur-
passed in later ages. At the same time a distinction should
be made between the just and the exhaustive treatment of
a particular theme. Earlier artists overlook aspects or im-
plications of their themes that would not be ignored in later
times, and in this regard it is conceivable that many even of
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the finest artistic creations may be transcended by later work
on the same lines—on the other hand, enlargement of out-
look may involve a lowered intensity of realisation. Finally,
the obsolescence, partly due to mere accumulation, of much
artistic work not of the first quality, also, on the other side,
the permanent interest and value, at least for experts, of
much early and even naive scientific theory should not be
lost sight of.

If we consider scientific books rather than scientific
theories, there is a further explanation of their tendency to
become obsolete. Artistic work, as already said, is always
in some sense concrete and the possible versions or varieties
of a concrete idea are inexhaustible and each has its own
individual worth and significance. Science on the other
hand deals with abstract ideas, the differentiation of which
is far less subtle and is not dependent upon the precise
language used; consequently no particular combination of
words is associated with such ideas, which in fact only
require to be set forth in words for purposes external to the
ideas themselves, as for communication to other persons,
and once the author's meaning is grasped, an abbreviated
scheme will serve better for many purposes than the original
work. Hence, except perhaps as regards an occasional locus
classieua, no supreme value attaches to the form of a scien-
tific work unless it has high artistic excellence as well, a
combination that is difficult and usually impossible.1 The
main qualities required in scientific language are qualities of
exposition, notably clearness and precision; an easy flow,
with sentences well built up, is a further important advantage

1 That artistio and scientific: qualities for the most put are mutually
exclusive will perhaps appear to some a hard saying. We may therefore
deal very briefly with one or two facts that might seem to contradict it.
Thus the writings of some authors have, it is true, both artistic and
scientific merit in • pre-eminent degree, but alternately rather than
simultaneously. Again, a great engineering work can hardly afford much
scope for art, but it may yet, like a natural form, the human figure for
instance, have (esthetic quality, and therefore artistic! interest, as mani-
festing for instance its character or function or the thought and skill of
designer and builder; further, engineering science is of course only ap-
pled science, that is, it does not, except accidentally, extend our knowledge
of reality, it does not explain but merely contrives. In architecture
there is certainly more room for the close union of art and applied
science; bat it must be remembered that alone among the greater arts
architecture is always mixed art, that is, has necessarily both an artistio
and a practical character : the point may also be suggested that skill in
building is often perhaps more nearly akin to art than to science, that
good building may proceed and in former times did perhaps mostly
proceed from practical intnitimi into irHmh«ijn»1 laws and into the
*physical qualities of the material employed.
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and here and there a more distinctively artistic handling
may be desirable; but such qualities, while useful as well as
decorative, are not essential in any way.

It should be observed that the contrast between art and
science in these matters would necessarily be exaggerated if
the consideration of them were restricted to a historical
survey. This is because the labours of scientists in the-
sphere of relative knowledge have from about the time of the
Renaissance till quite recently been concentrated to a dis-
proportionate extent upon the lower grades of reality, that is,
upon those grades where the problems to be solved were, if
abundant, yet in comparison less numerous, where the
opportunity for verification was most ample, where even
verification itself has had a conspicuously progressive char-
acter owing to constant increase of data, improvement in
methods and invention of more efficient instruments, where,
in consequence of all this, progress, real or apparent, has
been most conspicuous.

On the further question how far mutual help, of which.
there has not been very much so far, may be possible in the-
future a single observation must suffice Mutual influence
has dangers as well as advantages; thus it has been main-
tained that knowledge of anatomy is injurious to graphic art
as strengthening the natural inclination to represent what is
known as well as what is seen and so impairing the " in-
nocence of the eye ".

It may be worth noting that certain of the points which
have been urged here in relation to art and science can be
given a yet larger application. First, the distinction between-
relative and absolute truth, a distinction already extended
from science to art, admits of being extended again through
a similar argument from the ideational (the contemplative
and speculative or, to combine original and present mean-
ings, the theoretical) to the practical sphere; that is, in the
latter sphere too there are both those who for the most part
remain on the plane of relative truth, where there is much
taking for granted—or, often, ignoring—of fundamental mean-
ings and values, and those who have a greater capacity for
penetrating to the hearts of things. At the same time the
practical worker is concerned with means rather than ends;
he is less a seer or a discoverer than a contriver, immediately
busied not so much with the nature as with the plasticity,
the possibilities of reality; his true function may be described
as the actualising of the ideal, a function requiring a just
sense alike of the practicable ideal and of the pliable actual-
Again the distinction between the reasoning or abstract and
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the intuitional or concrete mode of thought, which in the
ideational sphere was associated with the distinction between
science and art, seems to hold good also in the sphere of
actuality, of practical affairs; this, if admitted, involves the
rejection of the usual tripartite division of thoughtful activity
as artistic, scientific or practical. Finally, the classification
of the sciences, which appeared to be applicable—with
qualifications—to art as well as to science, in other words to
hold good in the ideational sphere generally, may be extended
—again with qualifications—to the sphere of actuality also,
that is, men's practical activities may be classed as chiefly
sociological, psychological, etc., though obviously the same
kind of activity, whether reasoning or intuitional, may have
very different importance in the world of actuality and in
that of ideation, the chief cause of such want of correspond-
ence being the unequal and fragmentary way in which, from
the constitution, and development alike of the physical world
and of civilisation, reality in its practical aspects interests
and appeals to mankind.1

1 Perhaps no point in the above long argument is likely to obtain less
acquiescence than the statements, opposed, so far as the writer knows,
not only to common-sense opinion but to the universal opinion of meta-
physicians, psychologists and writers on art, respecting the relation of
art to emotion. The writer may therefore be justified in returning here
to the point and trying to estimate quite summarily the place of emotion
in human nature. In his opinion, just as thought is a conscious activity
of mind, so emotion is a conscious activity of psychical existenoe. But
obviously not all emotion is aesthetic. Nor again is all non-intellectual
psychical activity emotional. We must first distinguish here on the
one hand sentiment and emotion or •• feeling " (which need not for pre-
sent purposes be distinguished from emotion) and on the other intent (or
aim) and effort, while knowledge and thought occupy a mediate position
between these two kinds of psychical condition and activity. Further, to
complete "the constitution of human nature we must add all bodily,
that is, all vital or physiological characteristics and finally the power
of self-determination or self-conscious choice. The relations and interac-
tion of these various elements are, it is obvious, extremely subtle and
eomplex ; one or two remarks must suffice here. First, the function of
thought is in ordinary views unduly circumscribed not only in relation
to art bat generally. To take two fairly simple instances. A "sense of
honour " is not usually regarded as intellectual, yet it would seem to con-
sist very largely in a right understanding and appreciation of certain
moral obligations and proprieties—of course the extent of such under-
standing and appreciation depends partly upon the extent to which one
acts according to one's "lights"; again, determination in the pursuit
of an object may really be due less to characteristic masterfulness than
to an intense practical and, if one may style it so, pragmatic, though not
necessarily well-founded idea of, for instance, its gratifying or its bene-
fiaial potentiality—such perhaps is the case with Lady Macbeth. And
tfr""g"fr is often perhaps of a much mare subtly implicit and " instinc-
tive " kind than is indicated in these examples. Next, somewhat as the
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term " emotion" is used also for the imaginative or intuitive insight from
which emotion of the esthetic kind results, so the term " will is used
not only for self-determination but also for intent and effort, which,
though quickened by an exercise of self-determination, are in themselves
distinct therefrom. Again, it must not be taken that the writer assigns a
low value to right sentiment and emotion, which seem to him to have an
ampler range and a reference more directly social and to be more in the
nature of ends in themselves than qualities of "will" or "character"
like determination, endurance, " grit , At the same time if the appeal
of art is ohiefly to emotion and that of scienoe chiefly to thought, the in-
feriority of art at least to a priori scienoe would be difficult to disprove.
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